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b SR A WLBR 2 A DA - 33 AL i . E 4 e 1)
PR, T R YT K R R A RN A i S )
O PR A S, 2 g v R R R R AL Sy, S
THRAEERGEPEYBITIRE . BRI CO, MR %
DI ARE . MR AS IR (15 B R UT VA W E PR B . 4
Feog k. WEAY k. M AR T I A Ol
A E % (microbial biomass carbon, MBC) . mJ ¥
A LB (dissolved organic carbon, DOC) . ki 5 HLEK
(particulate organic carbon, POC) 1 5 %4k A5 {15 Ceasily
oxidizable carbon, EOC) T, FI i, [H py #Rwf-K 3t i
T VA WU e e R AR IR O Tz, KERERR
B, R R e P A AL T 42 = MBC
DOC. POC #1 EOC &, ik FI4mfEY) ™ i 515 L HL )
E@&&%[S,IZJS] .

TR S T E R AR R —,
W AGAE I RE 8 7 e oy 4k pe &, BUED KR
B [FI, IEE USSR R I o i &
e, FLAE ISt R WURR 22 [ i o B oA e, K
WA R AEAL BR () TG U R i 2 e s, —
RI A T A AL B, KA PLIE (sE L
TR T A4k #ET28Y, R e PR AT B
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Jti FH B T g LA i AN, (it T R
YiE e, BT 3 CL N AR, g e 2 - 1
J2E IR R PR S AR s P2 e, AN B
FIINN s 2 A7 458 S A A L 2 AR 25 1 IR ) Py A= Jl
RN, TERGER ROV . ZEBC P9 (s IR % 4
SEANIEAT BURI T AN [R) AR AR 1884 ML 20 i 1) 5% W) &5 SR 3%
1 26 00 5 RS RO R R N it i S 2 = A R TE ), HL
AN AR AR S R BR8N 5 FE R I A2 R N TR > R
SRR . Kuzyakov 252224980 Qiao 2SI i & 0w 5
TR FE AT WU 2 4 2 AR AR AR 2 DDA OGS

gi bprid, e BIEA Y L R ST ALK
FEA o 055 B A4k, AN R0 IR ER AL T
P LIy, Ty HE R A% ) e = AR T HE
PR &N LA B PR . AR, ERKIA
[i] e I = 3 mp s o 2 ok 3 WU T WE PR ALK
JEAL oy AR AR P 5 K SLBOR RN H AT M AR B . AHFAY
PLGREET 1986 11K e A i IEIR S K7 &, Tl WFY
Py KA ey - I N 1 [ e SR IR I A R (1@ =R
PR PEL 0224k, 2 3 AN R IE 3 MLk 1k
KBRS MHLE], B E AT LA Ty, fREER
O IR AR 2 R SR A B AR, T SR AR M R
TR e KA S AR (R ] Bl K e o

1 #MR57HE

1.1 RIE##

B R A T A B ARO R 2E B Ll AR 4 3 R a6 5
My (EET 1986 4E 10 H) , iR THEIL R 4R
(116°34'E, 36°50' N) , JG#VEEFE, KM SE
5225 MJ/m?, 4EH EIN% 2640 h, =0 ‘CHL 4951 C,
=10 CHL 4 441 C, PR 13.1 'C; WHAEIH,
SEPI4 %N B 569.6 mm, JKIMZE K 2 0945 mm, JoiE
191206 d; J I PR R KU o 1R b 1SR
Dol B RO SO R, B T O AR (R
Fi 21.4%; Fyki 65.6%; KL 3.0%) ; 1986 4E 1) 14 (0~
20 cm) FEAHALPEIR 205 4 : A5 ALK 3.93 g/kg, 4% 0.51
g/kg, FIRLA 37.5 mg/kg, Mk 7.5 mg/kg, HAEH 73.0
mo/kg, BHE 7AC# & 15.84 cmol/kg, /K¥EPELE 0.96
mg/kg, pH 1H 8.56, = EERPAL IR &/ - B FOK—4F
PR WRIG BT 6 ANMEEE, A KIAAREIE (CKD) ;
WEANIL (SMA) ; FEAIE (SMP) ; HEANL
HLECHE (L2(SMA+SMF)) ; misAHUE (DMA) ;5 i
e (DMP) , TR 4 Ik, 3t 24 AKX, BEANXZH
1 0.8 m [IZKIEIABBE T, /NXIHIAN 4 mx7 m=28 m?. ¥
Bl AR, Ak B 4E it R N:375 ~ 450 kg/hm?®
P,05:225~300 kg/hm?, K,0:150 kg/hm? CHIE [ 1992 4
TEARHEATY 5 AU FH o AR A e FH IR LR 5t 1) 23 B
g0, USRS AP . s il AR S A A
WAL R 2 £ o RSB AP AR S, AN
(BFdz 22) « HAEK OfH 958) RZEEMI#S 50%, fiff
B SRR A HUEAEAEDI P R AR — RN, 20
A0% LA, 60%MUBNAE; M 1997 4F & AT HLIE(EA

INZRERIET— IR o A HUIEREF S ) B & B
WSS, EEIES S B A (N)1.00%~1.84%, i (P,05)
0.58%~1.67%, % (K,0) 0.98%~1.98%, . SLiEsy
BIERRZ . WER . W BEIRRES FIGR IR, LUIERHEE &
TR AT A AN . AR 5 AN X ARG BT
e Li M BT A A 26

1.2 Rt

THERE I E T 2014 4E 10 H ERWGERG, BADNX
BEALIZEE 5~10 A~ A0, F A4S (HA2 3em) L 0~20 cm 11
TRERAT, Felr VKSR [RISEEG 5 K R 2 B
2 35, —EBA AT T AR A R e s
oyt 2 mm FEHAET 4 CHT G 2L 3 N3R5 .

TEHCH L (CKO i1 3 NSRRI HE (SMA.
SMF. 1/2(SMA+SMF)) L 16 AN -L3ErE ik T N 15 55
R FREUHIS T 100 g TR A EE L (B aeprds LIS
KR 2 R K RF K ) 60%) T2 — 3 HIAG IR
FEM) 250 mL FFFRIH @A T AN I (MO) RIS A
F& (ML) 2 ANMRBE R IR, R I FASGS In -3 iy 5%
FEMAE AT, fE 25 CHERH AR T RFE 79d, 4+
HEFE SR 2 NS, HEREREEE 2. 4. 64 8. 10, 13,
16. 19, 22. 25, 29. 33, 37. 44, 51. 58, 65. 72 Al
79 RKIFHUS, W5 13 CO, PR & L BA (ki
RECRSE AT TFEE TR 2L 5 min, A SRS KR
AT 7R AC 4, (RIS FR B U 71 5 K R A LA
75 F ) B KK B 60%. 3597 79 d J5, B HRE(RAE
T 4 CF T I AU Sam M B 200 TR0 52 204

IR 2014 4F B3 U B BRI B VRS, &
BIEN RN (C) 21.51%, % (ND 1.67%,
W (P,0s) 2.68%, 4l (K,0) 1.57%, fR% LN 12.88,
AZEIG M 1.15 /100 g (&), d S5AGE AR
i A= 2 A5 U (450kg/hm?®) 4
1.3 MEMBSHZ
1.3.1 B3EaEARMFHFTR

FRF i B (R e A T AT S, R BRI
AR 75T

1) HIEEHR (SOC) FHEARR A Az . H
0.8 mol/L 1) 1/6 K,Cr,0; %k 3G HUF (170~180 “CiHi
5 minD, JEl4 I HLE FRAT VAT B R R o, Eh T
THFEM R IR, VAP R

2) A (TND) HBLREZENE « IR ER AL
Jei s BB 2R R R BRI, DA HE R R o
KEEARGE.

3) MR (Available P) ] 0.5 mol/L f¥) NaHCO; &
PEVEINE . 0.5 mol/L () NaHCO; iR 45 e, T
HEPUARZ 6, RSN T B alE .

4) A (Available K) KM EEHHEINE . B
P i BT KA 6 JE T LB A 5

5) pH {iLL 1:2.5 (f) K LAE pH i EilsE .

1.3.2 3B R R CO, BHALEagn 2

FHE S 24 N =3 3 S P BIAE R IR 5 5 2. 4.

6. 8. 10. 13, 16. 19. 22. 25. 29. 33. 37. 44, 51,
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58. 65. 72 F1 79 d YR, HEXH5 mL A, DRAFTAR
AR AR T, RRRCRAETE B S R Ve
o, KA 24 h WHIAMIE R (Agilent Technologies
7890B GC System) 5 CO, f) & o
F= (Qr-Qo)V X My X 273X 1000/[22.4 X m X t X (273+T)] (1)
KX FoA CO, 7R (mg/ (kg-h) ), V REFRAS
AR (L), m B3RS T (kg), t A REFRI ]
(h), QA EEIE t I ZIM COL AR EL (107%), Qo W3R 0
I ZI ) CO, A% (107°), My A CO, [ BE /R it &
(g/mol), T AEFFEE (C).
1.3.3 R E M AUBE 40 5 M

T A Y R R(MBC): & AHEE——K,S0, 711
B, RAWLSA (TOCITND AZEAHH (Multi N/C
®205 3100, fHE[EHREE) W5 o

TRE IR 5, FROUHT i 138 TN eedi b, B L E T 5
THELS T L CREETE 25 C IR IR bt e 2R
K24 h, R REHIE (EBRED, K EAN LT
wi FH 0.5 mol/L K,SO, ¥ i ik 37 2 42, 15 1t [A] Ik BAAH [A] 7
JIEPR R ZE N T, B TOC/ITN H 83X
Mg . WA EW: Be=Ec/Kec. HiF, Ec WIEZEFAKE
75 B S TR IR 20 s Kee W He R 50, UM 0.45127291,

Al A WL (DOC): 0.5 mol/L K,SO, 2 Hi i -
TOC/TN HBh A HTIE . FREUH T 10 g T
11 125 mL BRI, A 50 mL 0.5 mol/L K;SOy4,
A E ARG H R (250 rimin) #2151 h, 4RJ5 2 500 r/min
250015 min, FyEVROM T B AR E 0.45 wm (R PE I ),
H TOC/TN A Zh2HrAx 52 3 DOC & 72230,

WRIAHHEEPOC): 5 g/b NImBERIHEIE.
ik 2 mm JRR A1 10 g T 125 mL EEDES, A 30
mL 5 g/L FI7NmBRRENAE, (e IRGHLH %% 18 h (90
rimind, J3E%. EORE T 53 um I9F L, FZEK RS
WIS I o B4 9 1 53~2 000 um e EBedr T 60 °C
M e e, DR AN R A 43 o e
Yo S S el AR SR VIR n P i S o E A RN (R w2 SR
ST BN TR S RO I TR AT LA 5 A,

SR HI(EOC): 333 mmol/L ik IR Ak i .
TAERE TS E 0.5 mm B, AR s LIEA VLIRS B E S A

15 mg AR AR S ST A D AR S R RO
O MAFIRET 50 mL [l s B, DIANIIEREE A
X, 125 mL333 mmol/L (s A, Fi MR
1h, SRJSE.L 5 min (4000 rpm). Bt E3EWH LB /K
FE 250 fi5, MRERERL O (SPECORD200, 4 [H
HEEE) 71 565 nm Al e WO AR o 7] I B AN [RI9AC 2 1) i il
PRI E HLAE 565 nm AL HIOGME, xdilbsEihZ, #
RN S R AWAN R S e e R R W IRTIEE IS
IR, 5528 1 ) s B PR AR JEE TR 25 (i R A Ak
AU 5 11 o Bl R BV M B AR A (B . AR AR AL
AL FE A R R R BT T A% 4k 1 mmol/L #5#E 0.75 mmol 5§
9 mg BRI I A LB EOC [ =R,
1.4 BB

M N5 128 0T B A e pLaa it i, 1

C=Co (1—e™ @)

A H Co N 13 CO,-C¥TEN fbiE (mg/kg), Coh&itt
1) J 3 AR IS CO-C f2 (mglkg), k AW 4hidx
HEL tONEERIE ().

N IR 2S5 WO RN, PE ITHE

PE=100x (COZ'Ctreatment_COZ'CcontroI) / COZ'CcontroI (3)

Z—CEEP COZ'Ctreatmenty‘ﬁﬁﬁﬂ*’“ﬁﬁﬁ%)ﬁiig SOC ﬁ\ﬁﬁ
BT CO, 5 COp-Coonrol A AU INFFEM] SOC FEILH)
Co, i[as-se] i

¥ FH Excel 2013 & Origin 8.5 % ¥ gk 4T 4b 3
MAEE, H Canoco5.0 #EATIUAR 0 #T, H SAS 8.0 #fik
TGt o dr, B W 20k LSD R 2 e i E I (P<
0.05).

2 HR59H

2.1 KHATREMRELRER U FERIFET L

28a A [t A A2 3 0 T AT L . A
MRS R, HEFRCT B pH (R D). FREE
WAL AR, IRt WL AL BE 0 ST LA
AR RS R, IS AR PR A A
A7 A S AR B AE K A HUIRAR B R dems s G
Wt AL IE A k2, I BLTCATLISC It PR 5 YIS it S

F1 TEMERFIELIREFIERFET L

Tablel Changes in soil chemical properties under long-term fertilization regimes

—
L g} R A3 WL VAT BB LB ﬁ;ﬁ:ﬁ

. Soil organic Total Available Available Microbial Dissolved Particulate }EJ bly

AR pH {H carbongSOC nitrogen phosphorus potassium biomass organic carbon organic OxI |;a €
Treatment  pH value 0-ke) ™ P20s K0 carbon MBC DOC carbonpoc  EC
o Ng'kg™)  fmgkgh)  Amgekgh)  A(mgkg?) Mmg-kg™  Mgke

CK 8.67+0.10a 5.01+0.39d 0.81+0.01d 5.26+0.56d 94.20+5.86¢ 218.03+11.81d 298.39+24.79c 0.95+0.24c 0.73+0.04d

SMA 8.40+0.02b 14.88+0.65a  1.74+0.02a  159.24+15.8a 126.17+2.84a  422.36+16.72a 380.37+9.69a 3.84+0.42a 2.52+0.35a

SMF 8.34+0.04b 5.90+0.10c 0.96+0.04c 20.27+0.44c 110.19+2.46b  258.78+15.54c  350.76+27.69ab 1.35+0.12¢ 1.04+0.12c

1/2éf/|'\|f)A+ 8.310.08b  10.20£0.41b  1.30+0.02b  70.897.76b  99.12+4.02c  325.34+16.99b  326.48+9.07bc  2.59+0.17b  1.62:0.05b

H: CK: AHAE; SMA: HEAHUAL; SMF: ¥ EALE; 1/2(SMA+SMF): ¥ A HLCHLUEC i I — 550 5 A R 7 RER R A BE 2 R 25 5 2 (P < 0.05).

T

Note: CK, no-fertilizer; SMA, standard rate of organic manure treatment; SMF, standard rate of mineral fertilizer treatment; 1/2(SMA+SMF), half-standard rate of
organic manure plus half-standard rate of mineral fertilizer treatment. Different letter in the same column are significantly different among treatments (P < 0.05). The

same below.
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WERE R E R . SRR AL, KA
it A B A BEVE A LA 2 i (AR R T
PEA B PR HLER AN 25 A LR 38 I B2 43 i1
h 18.69%~93.71%. 9.41%~27.47%. 42.27%~306.58% FIl
41.77%~244.38%, KI5t A3 HLAE XS 38 P A LB
TR RO R R . BRI YLK, R
BB 24 o B A MRt N e P88 o 7 S22 184
2.2 RIS FEICHI A 5E AR L 1T A MR K AR TERRE
A TR

FE K AN 7] e I Ak 3 - 3 b s I 2F 38 0185 9% 79 d
Jeis WERE RN, LIRR I 385 15, AS[H i e Ak
TIEEHPR SR AR, LA RN LI
SMA > 1/2(SMA+SMF) > SMF > CK (P < 0.05) (/& 1).
A 26 S 0 B8 8% 10 35 15 0 AN [ it JES Ak 34 1) - A ML
T, (B TFRCRAN R o I A 2 K Bt AT LR 4
VA AL 2 B TR B S5/, A 5.79%; XA LG
HLTC it 458 () A LA 5 S 3 n s 82 e K, A 21.88%;
I AN it AL Ak R K 30 e P e S Ak B - B BT 1 5
BRI T 19.89%1 14.99%, X % B4 FE A inont
AN [F) it S - 38 A LA 5 S PR s AN (], L2 36 (098 0 38
R A HUCHLEC i 3 MUK A R

M 2 LIRSS IR IAAN DT 1158
A SR AU S S AT AT S T A AL 7
FIsEmANT (B 2). K 2a BoR, K572 79d )G, AGIAEEE

500

PN, KRR IR e & i s e e, RN
7 SMA > 1/2(SMA+SMF) > SMF > CK (P <0.05); #shn’i2&
T, HAME Sk SMA > 1/2(SMA+SMF) > CK > SMF (P <
0.05). SANINAESEAHLE, -SSR I KA L AL BR R
T S R RN T 17.78%; A it AL AE
TR ERICT 8.15%;  ASEMAS iKYt H AL
JE R A WG UGt e B e & AN 3

b ot MO a
b y Ml
16} » 7
}"O 12 a
=) o
£s : b7
T £ b -
&S 8
e
5
§ 4r
= |
“ 0
CK SMA SMF  1/2(SMA+SMF)
Kb Treatment

o MO: NS ML BIEs. ARFEEORZEREZE (P<005), T,
Note: MO, non-cattle manure; M1, addition cattle manure; the different letter in
the same column are significantly different (P < 0.05). The same as below.
B1 FmdFE79d B3 RRFAIRLALIE LIEA B AF T
EA!
Fig.1 Effects of cattle manure addition on soil organic carbon
contents under different fertilizer treatments after 79 d incubation
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Fig. 2 Effects of cattle manure addition on soil labile organic carbon fractions under different fertilizer treatments after 79 d incubation
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P N2 3% 5 K AN [R) it A - 458 m) v M L 5
A RREREAT 208, 45 BoR (B 2b), ANusinsaEat
R, AN it B 3 T A MU B R 2 e
LI SMA > 1/2(SMA+SMF) > CK > SMF (P < 0.05);
wNmde)s, HARESCh SMA > 12(SMA+SMF) >
SMF > CK (P < 0.05). 5 ANGSIN4-FeAHL, winf-26 3%
B A 7 K A [ il i ( CK, SMA, SMF F#l
12(SMA+SMF)) T3 nI P EA HLER & &, 200l FRAIK T
63.21%. 53.07%. 53.88% #I155.97%.

PR LR (K 200, LS,
KR 79 d Joa, KA TRt T A B - R0k W LR 5
Z )2 B, BWEBLY SMA > 1/2(SMA+SMF) > SMF >
CK (P <0.05). SAMIMAFEAHEL, A2 Zhem 1
KIS A 30 e LA JIES R K 308t A LIS - 3 g
BT MR 2 380 el 4 A 50.92%  41.60% FH
23.53%, RN f A LG AL it - 358 ok A AL
THEEMARE, HEET 6.42%.

TG A AU S SRR IE WL 2d, TEieds
InAZE 515, KA [l A Ak 2 () 1358 B SR A A LB
WY ZEREE, RIWK SMA > 12(SMA+SMF) >
SMF > CK (P < 0.05) . “}- Z& [1R38 it 4 A [i) it A Ak 22 1)
TG A AU S AN ] A 2SN 2 S
TR . I 5 AU R K A HLE AL AT
it 3B B E A WL S B, BE bR 2351 2 20.08%-
4.59%F1 5.54%, M % Wit H o A TR ) Sy A A
BRI AR N TE R
2.3 NINEEEIHCEAA EHERR 115 CO,-C BRUERZE IS0

Bl 3 WoR, LRI InEEARmAZE, KA R
JIE 13 COL-C B JB0H R ARk, 5 BB Hof 7] A28 K i BAAEG 1) — 2K
e, RIOTRIR. JE18. ARk EaT sk 3 A4
BB 55 1B 0~4 d SRR IERY B 56 2 B 4~44d
WA TREETBL, RGP 5 3 BBl 44~79d
WAk 2 A e .

5

'S
T

MO
—— 1/2(SMA+SMF)+MO0
—a— CK+M1

—o— SMA+M1

—a— SMF+M1

—— 1/2(SMA+SMF)+M1

w
T
o d

CO,-C Bl

CO,-C emission rate/(mg-(kg™'-d™"))

ot
T

0 10 20 30 40 S0 60 70 80
B FEHT ] Incubation time/d

A3 i £ KR sIeH B E3E CO,-C Bk R eh AT

Fig. 3 Dynamics of emission rates of soil CO,-C under different

fertilizer treatments with cattle manure addition during incubation

HEAS B IR R R TR, RIS It JIE R A S0 A Ak 3
P LIE CO-C BBUERIYBAR . AEATINF2EH DL

T K A HLIE KA HLIC LIRS Y - 48 CO,-C
TR B0 v 1 Uit P P S A SO A e e - 358 1, v 24
FERPI IR T ASTA) i NE B+ 38 1) CO,-C R T 4
Z IR ZE 5 o BRI Z Ah, A 28 S o0 I AN it A % K
Wt FH AL R -3 CO,-C R IGH 26 119 52 ) i 1% K 1
FHA WL R KA HLEHLECHE 13 CO,-C B 11
R,
2.4 FMEEMKPAEERLIEGSHRERT LE
REA

B4 Eon, KA Ab BE 4 e HLa 1) 2R
H (CO,-C) M T KA ANEE s 55 2 il 0 4 1
KA A HUIE R AT HLIC AL i ) A ALK B
By m TR B AL B i . 2R 260 NG o T
KA [m] e N L 33 HLak ) B =, L, s
A= 2% I K Ut A LIE A B L ST BLR () 2R
s . SN S AL BEAR U, A S N
TR A AN it R % it e A I Ak - SR AT ML 11 R
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Fig. 4 Changes in accumulation mineralization amount of soil
organic carbon in different fertilized soils with cattle manure
addition during incubation
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Table 2 Estimated parameters according to first order Kinetic
model for soil organic carbon mineralization
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Treatment mineralization  Mineralization R?
amount Co/(Mg  rate constant k
kg™
CK 55.995+1.230c 0.023+0.001b 0.991
MO SMA 83.959+0.809b 0.029+0.001a 0.997
SMF 59.195+2.272¢ 0.020+0.001c 0.981
1/2(SMA+SMF)  88.229+2.102a 0.020+0.001c 0.993
CK 78.021+1.298b 0.028+0.001ab 0.993
SMA 88.263+1.056a 0.028+0.001ab 0.996
M1

SMF 79.123+1.061b 0.027+0.010b 0.996
1/2(SMA+SMF)  77.560+0.805b 0.029+0.001a 0.997
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Fig. 5 Priming effects of soil organic carbon mineralization
among different fertilized soils with cattle manure addition.
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Effects of cattle manure addition on soil organic carbon mineralization
and priming effects under long-term fertilization regimes

Qi Ruimin, Zhao Binggiang, Li Juan™, Lin Zhian, Li Yanting, Yang Xiangdong, Li Zhijie
(Key Laboratory of Plant Nutrition and Fertilizer, Ministry of Agriculture/Institute of Agricultural Resources and Regional Planning,
Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract: The mineralization of soil organic carbon (SOC) is an important part of carbon cycle in the terrestrial ecosystem,
and it is directly related to the nutrient cycling and utilization in the soil, crop productivity, greenhouse gases emission, SOC
storage, and so on. It is reported that the SOC mineralization is significantly affected by the environmental factors such as
different fertilization practices, the exogenous organic matter addition, and so on, and even small changes of the SOC can lead
to higher impact on the dynamics of soil ecosystems. In order to reveal the effect of cattle manure addition on the SOC
mineralization and the priming effects under long-term fertilization regime, an incubation experiment was conducted to
investigate the effects of equal rate of cattle manure addition on the mineralization of SOC and contents of soil labile organic
carbon fractions (microbial biomass carbon, MBC; dissolved organic carbon, DOC; particulate organic carbon, POC; and
easily oxidizable carbon, EOC) in the long-term fertilization trials (control with no-fertilizer, CK; standard rate of organic
manure treatment, SMA; standard rate of mineral fertilizer treatment, SMF; half-standard rate of organic manure plus
half-standard rate of mineral fertilizer treatment,1/2(SMA+SMF)), which were established in 1986 in Yucheng City, Shandong
province, China. During incubation, soil moisture was adjusted to 60% of the field capacity with deionized water, and the fresh
soil sample (equal to 100 g dry soil), adding cattle manure or not, was placed into a 500 mL wide-mouthed bottle sealed with a
rubber plug and then incubated in the darkness for 79 d. The bottle plug was opened for gas exchange at regular intervals, and
the soil moisture was adjusted gravimetrically with deionized water to maintain the 60% field capacity. We determined soil
chemical properties and labile organic carbon fractions using the standard methods and the SOC mineralization by collecting
gas at regular intervals in a 79 d incubation experiment. Additionally, we investigated the relationships between priming
effects of soil organic carbon mineralization among different fertilized soils with cattle manure addition and soil nutrients with
redundancy analysis (RDA). The results showed that the curve of accumulative mineralization amounts of SOC in the different
fertilizer-treated soils were fitting with first-order kinetical equation, and the SOC mineralization rate constants in CK, SMF
and 1/2(SMA+SMF) with cattle manure addition increased by 21.74%, 35.00% and 45.00%, respectively; and the positive
priming effects in CK and SMF treatments with cattle manure addition were 48.56% and 48.43%, much higher than those in
the SMA and 1/2(SMA+SMF) treatments. Moreover, cattle manure addition significantly increased the contents of SOC, MBC,
POC and EOC, but significantly reduced DOC content. Redundancy analysis showed that the priming effects of SOC
mineralization in long-term fertilized soils with cattle manure addition had significantly positive correlations with the C/N
(carbon/nitrogen) ratio of labile fractions, but had significantly negative correlations with the soil nutrient contents (SOC; total
nitrogen; available phosphorus, available potassium). In conclusion, this study is beneficial to achieve the maximum benefits
of agricultural resources and apply organic fertilizer reasonably, which provides a theoretical basis for sustainable development
of farmland ecosystem.
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